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UNCING
)O OFF THE
yIEM 325.

THENEW
[DELL SYSTEM? 3165X
16 MH: 3865X
The pertect ke profile nunnstream
computer, combining 3865X power
and compatibiliy with unprece-
dented value and support
STANDARD FEATURES:
* Intel BO3BESX micruprocessor runming
at 16 MH:.
+Choxect 512KB.640KB, IMB
or 2 MB-~ uf RAM expandable to
16 MB (& MBon the system hoard).
« Page mode interleaved memory
architecture.
* LIM 4.0 ~upporr for memory over
640KB.

* Integrated disketre and high per-
formance 16-bit VGA video controller
on systen board.

» Socket for Intel 80387SX math
CUPTUCESELT.

*5.25" 1.2 MBor3.5" .44 MB
disketre drive.

+ Integrated high performance hard disk
interface on systerm board.

» Enhanced 101-kev kevhoard.

* 1 parallel und 2 serial ports.

+ 3 full-sized 16-bit AT expansion slots
available.

**Commercial Leuse Plan. Leuse for us

low us $72/momth.

= Xevox Extended Service Plan pricing

starts at $187.

20MB VGA Monuchrome System

$1,899

40 MB VGA Color Plus System $2,399

40 MB Super VGA System

{800x600) $2.49
100 MB Super VGA Systemn
(800x600) $3.099

Prices retlect 512 KBot RAM.

640 KB vemions of the above systens are
available for an additional $50, 1 MB
verions for an additieral $150. and

2 MB versions tor an additonal $300.

DELI SYSTEM* 210
2.5 MH: 186

The price sassts an
entry-level swstem. The
perforntance savs 0 i
lot more

STANDARD FEATURES

+ 80286 nucruprocessor mnnimg
at 12,5 Mz

+Chuice ot 512 KB, 640 KB, I MB

w2 MB* ot RAM expandable
16 MB {6 MB on the svstem board)

* Page mode intereaved memony
architectuse

+ LIM 4.0 support for memon
over 640 KB.

+ Integrated diskette and high pertorm.
ance 16-bie VGA vadeo controller on
system bourd.

* Socket for Intel 80287 math
CUPRICESSOL.

+5.25" 1.2 MBor 3.5" L44 MBduskertre
drive.

+ Integrated hugh pertormance hard disk
mterface on svstem board

+ Enhanced 101-key kevhoard

+ 1 parallel and 2 senal ports.

+ 3tull-sized 16-bit AT expansion skots
avatlable

**Commerciud Lease Plun. Lease for

us lowas $61/mumth.

Xevox Extended Senvice Plun
pricing sturts at $158.
NEW LOW PRICES

20 MBVCOA Monochrome Svstem

$1,599

20 MBVOA Color Plus System: $1,899

40 MBVGA Monochrome Svstem

$1.799

H0MBNVOA Color Plus Svstem: $2,099

Prices hsted reflect 512 KBot RAM.
640 KB verons of the above swstens are
avatlable tor an addivonal 350, 1 MB
venions toran addinonal $150, and

2 MB versions for an additional $300.
100 MB hard drive contiguranons also
avaluble

THE NEW
DELL SYSTEM? 316LT

This new tull-teatured, battery powered

386SX faptop costs less than most 286

laptops.

STANDARD FEATURES:

+ Intel 8O3BOS X imucroprocessor runiing
at 16 MH:

+ Choice of | MBur 2MB* ot RAM
expandable to 8 MB (on the system
board using 1 MB SIMMs).

+ LIM 4.0 support for memory over
I MB.

* Adyustable and detachable 640 x 480
VGA Liguid Crystal Display.

+ One industry standard halt-size 8-tit
expansion slot.

» Sucket for 1o MHz lntel B0387SX
math cuprocessor.

* 3.5"1.44 MB diskette drive.

+ 83-kev kevberind with embedded
nunteric keypad and 12 tunction keys.

« | parallel, 1 serial, and external VGA
monitor port.

« Connector tor 101-key keyboard or
numernic kevpad.

* Removable and rechargeable NiCad
battery pack utilizing Dell's“continu-
ous power” battery svstem (patent
pending)

+ AC Adapter.
**Commercial Lease Plun. Lease for
us low as $127/mumth.

- Xerox Extended Service Plun pricing
sturts at $295.
20MB, 1 MBRAM $3.499
20MB, 2 MBRAM $3.699
40MB. IMBRAM $3.799
40MB, 2 MBRAM $3.999

For a limited time, get an extra battery
free with every 316LT purchase.

| B
v ®
| ] | THE DELL SYSTEM®325 25 MH: 386.
A S — E ] An even better value at these low prices.
\ 1
_— . - mmm STANDARD FEATURES: + 200-watt power supply.
EDHTORS * Intel 80386 micruprucessor running at *8 industry standard expansion slots
C HOICT 25 M. (6availatle).
| **Commercial Lease Plan, Lease for as low
* Choice ot 1 MB, 2 MBor4 MB of RAM* as $153/momth.
expartdable to 16 MB (using a dedicated * Xeron Extended Sevvice Plan pricing
high-speed 32-bit memory slot). starts at $370.
» Advariced Inte] 82385 Cache Memory
Controller with 32 KB of high speed static NEW LOW PRICES.
RAMzache.
ﬁ 40 MB VGA Monuchrume System
- —_— * Page mode interleaved memory architecture. $4,199

* VGA systems include a high performance 100 MB VGA Color Plus System

16-bit video adaprer. $5.099
» Socket for 25 MH: Intel 80387 or 25 MH: 100 MB Super VGA Color System

WEITEK 3167 math cuprucessor. {800x6C0) $5,199
+5.25" 1.2 MBor 3.5" 1.44 MB diskette 150 MB Super VGA Color System

drive. {B00x6QD) $5,699
+ Dual diskette and hard drive controller.
* Enhanced 101-key keyboard.

Prices listed reflect | MB of RAM. 322 MB
hard drive configurations also available. 4 MB
versions available for an additional $600.

« 1 parallel and 2 serial ports.

*Performance Ernbuxements: Wichun the first megabute of memory 128 KB{3165X. 316LT and 210). 384 KB (325) of memory s reserved
fon use by he stem to enhane peckormance.
Al hopoueudentras All subjert i hange without e Dell cant be resporsibie
for enoes in .w.mm pnmmm * Bt based on 36 monch, open end lease. Leasing artanued by Leasing Gnoup. Ine_In Canada,
contiguraions md prces mav vany, DELL SYSTEM 1 a regiseered trademark of Dl Ca mputer Corpormion: M. MS. MS-DUS and
XENIX e restere trademarks of Mt Corprrawn, Inil 1 egutered radkimuek. nd 380 1.3 tadenurk f ruel Gt el
UNIX System \ s basedon INTERACTIVE Scems L psato s 300 * UININ b2 egsteetrademark of ATST i the Unied S
Orher tradernarks anad trac he cotites claumiry;the earksarsd their pracka 6. u—ua-n,-.m
C bl propretan iceret i traderarks ad rade rumeseher than € v, On-vteservace may i be valable n certaim
[ Dell 30 dv Tl Sttt Guarancer. mnted warraory, or Xeno s service conera . phease
ke o DellCom puter Corporacon. 9505 Asburetum Buevard, Austn, Texas 18759 1299, At Wartaony ©1989 Dl Compurer Conponn
Alltighis reserveed
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When customers asked us to lower prices on the 25 MHz 386™ system
that won PC Magazine’s Editor’s Choice and PC World’s Best Buy, we m NO'
gave a typical Dell response: OK.
You see, we have an unusual relationship with our customers. up m sl I ‘
We deal directly with them. ‘
DELL SY!

That's why we can custom configure each system for each customer.

That's why we can provide them the most comprehensive service
and support in the business.

And, with no retailers, we can actually offer high-end systems like
this Dell System®325 for as low as $4,199. With other configurations
$2,500 below the comparable IBM or Compaq systems.

Or, a custom configured leasing plan can be designed for any
business:*

Which explains why Dell has won the last four PC Week polls for
overall customer satisfaction.

As for the System 325, it’s a thoroughbred. And it runs on either
Microsoft®MS-DOS? MS®*QS/2, or our Dell UNIX®System V, which
is compatible with AT&T System V Interface Definition. As well
as XENIX?

Equipped with VGA, optional Intel or WEITEK coprocessor, and
hard drives ranging from 40 MB to 322 MB, it still leaves 6 expansion
slots free.

And every Dell system includes a 30-day money-back satisfaction
guarantee. As well as a full-year warranty, self-diagnostic software, and
toll-free technical support that solves over 90% of customer problems
by phone. With next day on-site service for the other
10%, provided by Xerox Corporation®

Why don't you check out the specs and prices
on the next page. Or look through some of

our other new systems.
Then, if you'd like information on a specific
configuration, or have any questions at all, pick
up the phone and talk with one of our sales
representatives.
For that one out of five, the computers may

not be free. But the phones are.
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We're lowered, reduced and dropped the price of the Dell System® 325. See inside for details.

COMPUTER
CORPORATION

800-426-5150.

To order; call 800-426-5150. In Cunada, call 800-387-5752. In Germany, call 06103/701100. In the UK., call 0800 414535,

Circle 78 on Reader Service Card
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PC MAGAZINE, January 1989,
“In a field of powerhouse machines
there can only be one winner, and
ALR’s FlexCache is it.”

INFO WORLD, July 1989,

"ALR Systems Unleash 486 Power. The
PowerCache 4 shines in the CPU-
specific portion of the InfoWorld Auto-
mated Benchmark Test, gaining a score
of 16.3."

PC WEEK, July 1989,

"Based on a series of benchmarks run
last week on Advanced Logic Research,
Inc.’s prototype 486 desktop system,
ALR will enter the 486 market with u
hang."

At ALR, we will never rest on our laurels. We strive ta be the best, as

The most adva

I],CG

d

else would you expect

proven by our past achievements. Now with the introduction of the

new ALR PowerCache 4™, we've designed a system that is far
beyond comparison. Again, we have taken PC-microprocessing power

a step further by designing a unique proprietary PowerCache 4 cache
controller using ALR's custom ASIC chips which deliver the fastest
processing speed ever.

More important, PowerCache 4 is the first PC to fully utilize 128-bit
burst mode and a "read and write-back” 128KB cache design, provid-
ing a better than zero wait state performance as compared to the i386.
Furthermore, the ALR PowerCache 4 is 100% IBM® P$/2™ Micro
Channel™-compatible supporting bus mastering devices and giving

CPU

Bus

External
Cache

Video
Opt.on
board

1/OSlots

Storage
Expansion

Disk
Capacity

Price

ALRM130 ALR M150, M350 1BM M70-A21
Desktop Mé650 Floor-Standing  Power Platform™
25 MHz i486 25 MHz 1486 25 MHz i486
MCA MCA MCA
128 KBcache 128 KB cache None
Read and Write-Back  Read and Write-Back
640x480 640x480 640x480
1024x768 1024x768 Nore
6 expansion slots 6 expansion slots 3 expansion slots
4-31/2 1-full height 3-3 1/2" drives
2-1/2"-height
2-3 1/2" drives
130 ME-260 MB 150 MB-650 MB 110mMB
Startirg at
$9.990 $11,490 $§'2.990



California Anza-Borrego
Desert State Park

(Cannonball-shaped sandstone,
These concretions are

formed of onion-skin layers of
minerals resistant to erosion.)

1486 system in the world.
from the leader in 386mtehnology.

you a more efficient system for a variety of multi-user and fileserver
applications. Like most ALR computers, the PowerCache 4 is a truly
balanced system. The fastest power is achieved by enhancing our
PowerCache 4 design with the industry's fastest disk drives and inter-
face. The PowerCache 4 systems come standard with a high-speed
15MHz ESDI and 32 KB hard disk cache on the disk controller.
What more could you possibly need.

It's no wonder ALR remains ahead of the pack with our innovative
design expertise. As far back as 1986, we've been recognized in the
industry as a leader in performance. Recently, the highly acclaimed
386/220 won us "Best of 1987" from PC Magazine. 1988 brought us
the honor of receiving the PC Magazine Award for Technical Excel-
lence for designing the industry’s most advanced cache architecture.
As for 1989 we've already begun to excite the industry with the
PowerCache 4.

Now, what else would you expect from a company who is so com-
mitted to innovation and high-performance technology that we take
you a step beyond. At ALR, we are concerned with your processing
needs. Our technical support staff is available to assist you by one
simple phone call. All our systems are backed by a one year war-
ranty. Call today for more information on the new PowerCache 4 and
the name of an authorized reseller nearest you.

1-800-444-4ALR

= % 7

% 128 Koytes Cache Totol 8 8¢ 334

A Kyien of 28re G RAM(COChe ) 4 Kbyies of 26re ame BAM ( Coohe )

2M8 1o 32M0 of Dynomic RAM

9

PowerCache 4 is the first PC to fully utilize
128-bit burst mode and a "read and write-
back" 128KB cache design, providing
better than zero wait state performance as
compared to the i386.

RANAR

Home of the World’s First 386 PC
Advanced Logic Rescarch Inc.

Advanced Logic Research, Inc.
9401 Jeronimo Irvine, CA 92718
(714) 581-6770 FAX: (714) 581-9240
For our Canadian office:
1-800-443-4CAN
For our UK office:
0 635-521 922 FAX: 0 635-521 844
For our Singapore:
(65) 258-1286 FAX: (65) 258-1285

ALR and Advanced Logic Research, Inc. are registered trademarks. PowerCache 4 is a registered trademark of Advanced Logic Research, Inc. 1BM and PC, PS/2. Micro Channel are registered
sof I i B

Intel. 386 and 486 arc of Intel C

Business Machines C

Circle 11 on Reader-Service Card (DEALERS: 12)



PRODUCTS IN PERSPECTIVE

49 WHAT’S NEW

81

96A

4

SHORT TAKES

Twindows,

Mosaic Marketing's spreadsheet
for Windows is compatible with
Lotus 1-2-3 release 2.01
QMSWriter PM10,

QOMS brings Presentation
Manager to pdper

PowerBasic 2.0,

an improved Turbo Basic compiler
Jfrom Spectra Publishing
LANTtastic Ethernet Starter Kit,
Artisoft speeds up its network
PC-Write Lite,

an inexpensive, speedy

word processor from Quicksoft

FIRST IMPRESSIONS

Motorola’s 68040
Microprocessor

by Tom Thompson

This CISC processor for the 1990s
offers new features and boosted
performance.

99 Computing at Chaos Manor:
Optical Disk Daze
by Jerry Pournelle
Jerry looks at some new
CD-ROMs and educational
software.
117 Macinations:
Is the End Near? Not
a Chance
by Don Crabb
The U.S. computer industry
is not failing.
121 OS/2 Notebook:
A Letter from a Dissenter
by Mark J. Minasi
Mark defends OS/2 and
Presentation Manager
against a reader’s criticisms.

FEBRUARY 1990
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COVER STORY

Zenith’s EISA Does It
by Stan Miastkowski
page 92

Zenith’s 33-MHz
80386 EISA system
includes a cutting-edge
disk drive controller that
leaves others in the dust.

EXPERT ADVICE

BY TE » FEBRUARY 1990

96D

148

167

173

179

133

137

Hawk II Soars

by Howard Eglowstein
Club AT’s 25-MHz 80486
may actually be faster than
most people need.

REVIEWS

Product Focus:

Not Just for Numbers Anymore
by Steve Apiki, Stanford Diehl,
and Howard Eglowstein

The new-generation
spreadsheets aid in analysis

and graphics presentation.

Hit the Road, Mac

by Don Crabb

The Mac Portable’s pluses
outweigh its minuses.

A Good Sport

by Robert Mitchell

The Zenith MinisPort is
appealing, but not perfect.

The Laser]Jet I1IP:
Inexpensive, not Cheap
by Alan Joch
Hewlett-Packard brings
affordable laser printers
to the desktop.

The Unix /bin:
Dealing with Devices

by David Fiedler

Answers to readers’ questions
about floppy disk drives,
printers, and upgrades.

Down to Business:

Backing Up the Biggies

by Wayne Rash Jr.

It takes more than a box

of floppy disks to meet today's
backup needs.

NetWorks:

NewWare’s Missing Links
by Mark L. Van Name

and Bill Catchings

NetWare products connect
disparate systems, but pieces
don’'t always fit perfectly.

COVER PHOTOGRAPHY: PAUL AVIS © 1990



185

191

196

IN DEPTH

200

203

215

221

229

236

Time to Switch

by Stan Miastkowski

A look at five application
switchers for DOS that let you
keep multiple programs in RAM.

Get the Max from Your 80386
by Alex Lane

386Max breaks through MS-
DOS’s 640K-byte barrier.

Reviewer’s Notebook

Two speedy external hard disk
drives for Macs, the unification of
Unix, Novell, and DOS, and a
pip of a utility program.

Introduction:
MULTIMEDIA

The Four Multimedia Gospels
by Phillip Robinson

Multimedia is taking the
computer world by storm, and
it’s more available than you think.

Beyond Hype

by Rob Lippincott

Lotus’s multimedia point man
tackles the question: How do
we get there from here?

Birth of the BLOB

by Tim Shetler

Multimedia databases and *‘binary
large objects’” will revise

the way you store, access,

and manipulate information.

Desktop Video Studio

by Rick Cook

Is desktop video going to be
bigger than desktop publishing?

Multimedia Makers Mentioned
Companies working in multimedia
and related fields.

REGIONAL SECTION
begins after page 80

Micro Edsels/245

FEATURES

238

245

251

257

267

279

The Art of Ray Tracing
by Owen F. Ransen

The perfect match: complex
3-D image generation and
parallel microprocessors.

Micro Edsels

by Kenneth M. Sheldon
Besides winners, we’ve seen
our share of duds in 15 years.

Drowning in Data

by Peter Vogelgesang

The gathering deluge of
nformation calls for new
approaches to data storage.

Object-Oriented Programming
by Dick Pountain

You can use Turbo Pascal 5.5

to learn the principles of OOP.

HANDS ON

Under the Hood:

The SCSI Bus, Part 1
by L. Brett Glass

The start of a two-part
look at the SCSI 1/0 bus.

Some Assembly Required:
Multitasking for the Masses
by Rick Grehan

An analysis of different tools

to put multitasking on your desk
with just a PC or a Macintosh.

DEPARTMENTS

8 Editorial:
How Do You Crush an 80486?
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34 Letters, Ask BYTE, and Fixes
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336
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Word processing
two pagesthanit ha

What you see : - ; ~
is what you get. i
Also known as WYSIWYG,

this on-screen editing feature ™_
lots you see exactivwhat your

changes are the instant vou 3 3
make thewn. -
Style:[Body Text I @E] @ _, 3 @ \
N P 2 e Py ey B e :
51eakdown of partici at each sesston [Agure 7] Preliminary discussions at the ses- o
R . sions  a €d to discover whethe

Locatlona locatlona p ,‘ b hi’d hgarq of Biue YO_ & Focus Group Participaats

location Freight especially in light of the licity 1

generated by approval of the Ehicagh lreyeligent:

and the ensuing takeover atempt.! After a |Los Angeles |Corporate travelers with over
break. the moderator ipGduced the subject 50.000 frequent flyer miles
of the reputations~for timeliness, safety, jNew'ork  |Consumers with over 13.600

Use the ruler to make every-

thing flush left, or right. ~ —
Or centered. Single-spaced.
Double-spaced. Anvivhere

and anv way vou want it and customg sausfacuon of three frequent flyer miles
With one simple click, passengepafid freight carriers [ Zgure 2 ).
Figure 1

Focts Group Ratings

It B == 4
S a wrap. oS - X
Yo can move or resize any | 2 s
positioned object, such as a 8 =
chart or table, and watch the ’ ?, 4 ar
text automatically wrap the a g &
whole thing inte a nice, neat '
package.
Bl |
9. N b - .

Weve got =X
tables covered. 5 Dasgl <

This feature makes creatinga ~
table as easy as creating a
spreadsheet, sending the TAR
key the way of carbon paper.

7
Make sure your numbers add up.

Through dynamic data exchange (DDE), any changes made
to the original spreadsheet will show up here automatically
It’s conventence words can't describe.

Something happens the first time you look isn't like anything you have ever seen before.

at new Microsoft™ Word for Windows: In creating it, we took the collective experi-

= You stare. A conscious ence of producing the two leading word processing
close of the mouth may even programs, powerful Word for the PC and the

| be necessary; Macintosh’ Consequently, every level of word pro-

. Dont worry. Its a stan-  cessing, from the quick memo to the complex docu-

I dard reaction. Because when ment, becomes very easy and simple to do. Down-

it comes to word processing  right elementary; actually.

L 011 @ PC, Word for Windows Gone is the need to memorize a series of key-

For more information, call (800) 541-1261, Dept. K51, Outside the U.S and Canada. call (206) 882-8661. © 1990 Microsoft Corporation. Microsoft and the Microsoft logo are regustered trademarks and Making it all make sense and Windows are trademarks of Microsoft Corporation. Wo
company. *The Working Model saves and prosts docuonents up to tun pages in length; the charge of $9.95 covers shipping/handling, excluding soles lax. and is refundable upon acquisition of product, for a limited time.:Offer gooa oy in the 50 United States

Microsoft Word for Windows



evolve more on these
Sin the last ten years.

Word - EXECSUM.DOC

See, point, do. Help wanted.

A liberal collection of icons located on the Ribbon replaces an endless string Word for Windows context-sensitive, on-line help
of commands lo let you format characters by eye instead of by memory gets you up and running quickly. And keeps you there.
File I
e Buue Youner AiRways
Open. .. r1eE12 “;‘g’@?
Close N
Save ShifteF12 ovembe 1,1989 Express yourself.
Save 1 Max Smith, President Change cvervthing from the size
3 fih2 i of vour type to the look on your
Sau 23778 Swreet
Fhashing, New York 11367 face.

f Dear Max.

T am happy to inform you that Madinuun Produce is oac of four finalists in our sclection

2 - process. At this time, I would like to bricf you on some of Ihe arcas where our peopie
Ctr l ’Shl ’ t " 1 L4 hac questions or concerns. 1 would hope that these areas can be addressed in your final
proposal due January 2, 1990

Leee

cint Preview

Pr 1 n t *"q? The first and perhaps greatest concem is whether a small, privately-held company such
3 - .- as yours has the growth poteatial necessary to mect our long-range goals, While there is

N no doubt of your ability to mect our nceds at this time, our needs over the next three
Printer Setup... yoars will increase dramatically.

The sccond arca of concem is a perceived lack of flexibility in your delivery sysiem. We

: It f‘ i ars not sure how you plan 1o meet the challenge of mpid expansion. We are looking for a

E X1 t ‘ partner who can react quickly and move with us.
m a3 I would p ly like to you inue with the ication process, and.
/ look fofwm'd to secing you again on January 2. y

Sincerely,

1 EXECSY!

7 Lt M L,
Customize your menu Pireir Fond Servics Divcon
fo serve you.
You can create your own time-saving menu ChOOSC
commands to speed up your daily routine.
And weve combined sophisticated features your weapon.

like macros, Styles and glossaries mto
Document Templates, bringing task auto-
mation to a new level.

Word for Windows was de-
signed with the mouse tn mind,
but it can be used equally well

R T g BT S et i orsns 17048 with keyboard commends.

PRSPy

strokes. Now you can rely on icons that are instant- (800) 541-1261, Dept. K51. We'll send you a free bro-
ly understandable. No more prompt this for that to  chure or a fully-functional Working Model for $9.95;
happen. Prompt that for this to happen. We truly believe that Word for Windows, and
We've even devised a way for Word for  the graphical user interface, are the way of the future.
Windows to utilize your existing work, by giving And the future is now.
it the ability to directly read and write a number
of file formats, including DCA, WordPerfect; Mmsoﬂ.
WordStar, Word for the PC and MultiMate
To see exactly what wete talking about, call Makmg itall make sense

rfect is a registered trademark of WordPerfect Corporation. WordStar is a registered trademark of MicroPro | ional Corp . Macintosh is a registercd trademark of Apple Computer, Inc. MultiMate is a registered trade P an Ashton-Tate




You drop it

from a plane. Here's
an update on the
ups and downs of
mail order.

admit it: I'm a mail-order junkie.

My two main home-office com-

puters are mail-order clones. Al-

most all the rest of my personal-use
equipment—printers, monitors, cables,
modems, add-in cards, supplies, soft-
ware—also came by mail. Name some-
thing computer-related, and I've prob-
ably bought it by mail.

The reason why I’'m such a devoted
mail-order fan is simple: The clone com-
puters I’ve ordered by mail typically cost
about half to two-thirds of what similar
store-bought systems would have cost.

EDITORIAL W Fred Langa

How Do YOU
CRUSH AN 804867

Brand name hardware and software also
generally costs less by mail. But there’s
no free lunch; there have been snags,
ranging from bad motherboards to bogus
power supplies to flaky chips.

Then there are the times when things
really go wrong. Look at the mail-order
nightmare shown in the photos below;
that’s what’s left of a brand-new 80486
machine that was shipped to BYTE for
evaluation. Along the way, it had the ex-
traordinarily bad luck to end up on the
bottom of a pile of cargo that (literally)
fell out of a plane at a New Jersey airport.
But since that system was covered by the
shipper’s insurance, we received a re-
placement within days (see our First Im-
pression of the Hawk II on page 96D).

Similarly, the other problems that I
mentioned were covered by warranties,
and the end results were reliable, fully
functional, low-cost systems. The only
real drawbacks were the moderate bother
of troubleshooting and the hassle of send-
ing the machines back for repairs or re-
placement. In effect, I was subsidizing
mail-order’s low cost with my own labor
and inconvenience.

If that were the end of it, mail order
might be worth considering only in situa-
tions where you are free to supply labor
or suffer inconvenience. However, mail
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order is changing.

For one thing, mail-order shops are
better at testing the equipment they ship,
and, when problems do crop up, the
larger, reputable firms offer really good
telephone support with toll-free num-
bers, reasonable hours, and knowledge-
able technical-support staffs.

Some mail-order firms have beefed up
their warranties to include on-site repair
service. Other companies guarantee fast
repair times or offer loaner computers.
With policies like these, the best of the
mail-order companies can come close to
matching the kind of service you might
normally associate with a retail or value-
added reseller (VAR) operation.

Mail order isn’t good for some things.
For example, if you want the latest tech-
nology, brand name manufacturers are
your only choice, and some of these are
not available by mail. Or if out-of-the-
box reliability is critical, you’ll do better
by having a local dealer or reseller set up
and test your system before it’s delivered.

In the event of a problem, a service-
minded local firm probably can respond
much faster than most mail-order compa-
nies. And, if your computing needs are
complex (e.g., if you're trying to inter-
connect a large quantity of dissimilar
equipment), a hands-on, personally in-
volved local dealer or reseller is much
more able to help you make the right
choices, and to get everything up and
running, than is a mail-order firm.

That’s why BYTE buys its office
equipment from a number of sources, in-
cluding VARSs, retail, and mail order. If
you choose carefully, you can find the
right combination of price and service
you need. With commonsense guidelines
(like those printed in the Microcomputer
Marketing Council’s “Buy with confi-
dence” ad that often appears in BYTE),
mail order can be a great addition to your
purchase options. Check it out.

—Fred Langa
Editor in Chief
(BIX name “flanga’)



Integrated Software for
Schematics & PCB Artwork

Introducing HIWIRE<Plus

Wintek’s smARTWORK®
pioneered low-cost printed-
circuit-board CAD. Then HIWIRE
set the standard for productivity
and ease-of-use in schematic
capture. Now Wintek introduces
HiWIRE-Plus, integrating
HiWIRE’s schematic features
with a powerful printed-circuit-
design facility.

Creating Schematics

With HiWIRE-Plus, simply
connect library symbols with
wires and buses. Creating and
changing symbols is fast and
painless. Produce your drawing
using a dot-matrix printer, laser
printer, or pen plotter.

Circuit-Board Design

HIWIRE-Plus gives you all the
design freedom you want: you
choose the grid size, trace widths,
and pad shapes. The board size
and number of layers are vir-
tually unlimited. HIWIRE-Plus is
perfect for surface-mount, micro-
strip, and ECL applications.
Current Versions

HIWIRE-Plus  V 4.3r0
SMARTWORK V 1.4r6
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HiWIRE-Plus Advantages

E] One tool for schematics and
printed-circuit artwork

0O Easy-to-learn menu-driven
operation; complete docu-
mentation and tutorial

0O Schematic libraries with TTL,

CMOS, ECL, ladder, micro-

proccessor, and discrete

components

Netlist and bill-of-materials

utilities included

Circuit boards up to 60x60

inches and 256 layers

Variable grid size, trace width,

and pad size (.001” resolution)

PCB library with DIPs, SIPs,

SMDs, PGAs, TOs, and edge

and D connectors

0O Schematic-to-layout cross-
checking

O Design-rule checker
O 800 number for free support

RA S WA |

“HIWIRE", *smARTWORK", “Wintek", and the Wintek logo are
i of Wintek C on.
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System Requirements

0O IBM PC, XT, AT,.or PS/2 with
512K RAM, printer port, color
monitor, and CGA, EGA, or
VGA graphics card

O Microsoft Mouse

O IBM ProPrinter or Epson
dot-matrix printer, and/or

O Houston Instrument or
Hewlett-Packard pen plotter

Higher Performance
Better Value

Still only $895, HIWIRE-Plus
delivers quality schematics and
PCB artwork. You don't need to
guess if HIWIRE-Plus is right for
you-—we guarantee it! Try it for
30 days at absolutely no risk.
Call toll free today and put
HiIWIRE-Plus to work for you.

Wintek Corporation

1801 South Street

Lafayette, Indiana 47904-2993
(800) 742-6809 or

(317) 742-8428

FAX: (317) 448-4823

Telex: 15-624-6480

Europe: RIVA Ltd., England,
Phone: 0420 22666, FAX: 0420 23700
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The big ditterence is the

OfficeVision is IBM’s first
SA A application.

It will run on three different
kinds of IBM systems: LANSs,
midrange computers and main-
frames. It will work under four
different IBM operating systems:
0S2™(0S/400.* VM and MVS.
It will tie together a variety of
different applications.

But to OthcéVision users.
these kinds of differences won't
make much difference. In fact,
they’ll hardly be noticed.

That’s because, at work-

stations running OS/2 EE,

*Displays shown here are IBM P§/2s running OS/2 EE.

OfficéVision looks the same across
all of its environments. So anyone
comfortable on one operating

system can feel at home on another.

Better still. the wav it looks
and works offers you powerful
advantages.

Even if you're delighted with
your present ‘office software, you
should know what OfficeVision
(and SAA™) can do for your future.

Software that makes other
software work better.
For starters, OthceVision will
give you an arsenal of basic ofhice
tools: E-mail, word processor.,

calendar. address book. phone
dialer. ete. Users can arrange them
on a screen as if the sereen were an
ordinary desktop. (Exc ept that
o1 dmarv desks don't have icons.
mice or windows)

But what makes OthedVision
trul\ unlquo is the way it can
supm(‘halg(‘ a workstation (and
thereby a worker) by combining
systems and software resources
from all around vour company.
Especially at workstations powered
by OS/2 EE.

For example, in the middle of
an OfficéVision scereen. vou'll be
able to “snap in” PC appllcatl()ns
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On a mainframe.

es almost no difference.

like Lotus 1-2-3% or Microsoft often mystify users (like communi-  be connected to currently installed

Excel® while. at the same time, you cations. multitasking and coopera-  AS/H00. MVS. and VM systems.

canrun Ie_lrge_r busi- Noww writing sofucarefor tive pr()(‘("ssing) ()ﬂicv\"ision/ MVS Release LO is also

ness applications IBM Offscobision: become simple. available now.

on host computers. | American Management Systems, Inc. Also. Oflice- OftheeVision Release 2.0 will
Whats more, Comshare. Inc. Vision has been be ready next Spring, With versions

programs written lm“:'ll)t:vgerlﬂpsg;sgs:'(‘;:;:mbn designed to work for OS/2 EE. 0S/100. VM and

for Presentation McCormack & Dodge \nth vour previous  MVS. it will be OfliceVision at full

Manager™ can be | ‘,\l!i_”"s"f‘g"' poration investments, Itwill — power. bringing with it the system-

loaded into their l csseract Torporation accommodate DOS  wide benetits of SAA.

own OftheeVision windows. Which  workstations and nonprogrammable Clearly. the place to begin is

means not only can you see several terminals, and vou can install iton  with OfficeVision Release 1O, And

such programs at once. vou can an as-needed basis. the time to do it 1s now.

often swap information between OfficéVision is availabl ' 1o learn more. call vour

them. (Sec box ) ceVision is available now. |y, Marketing —mm— — —.
And thanks to OfhiceVision’s OfhiceVision/2 Release 1.0, Representative = == ===

SA A interface, technicalities that for LANs, is now available and can right awav.

Presentation Manager, AS/400, 400, SAA, 05/200 and 0S/2 are trademarks of 1BM Corpo-ation. Lotus 1-2-3 1s a registered trademark of the Lotus Development Corporation Microsoft Excel s a registerec trademark
of the Microsoft Corporation. © 1990 I18M Corporation
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BORLAND INTRODUCES TURBO PASCAL 5.5 WITH OBJECTS

Be Objective.

Turbo Pascal ® the world-standard Pascal compiler,
adds Object-Oriented Programming with our new
version 5.5. We combined the simplicity of Apple’s
Object Pascal language with the power ard efficiency
of C++ to create Turbo Pascal 5.5, the object-oriented
programming language for the rest of us.

It’s easy to extend yourself

If you're already programming with Turbo Pascal,
it’s easy to extend yourself from struc-

attributes from the base model 911, but it also sports
a whale tail.

Turbo Pascal 5.5's object-oriented extensions
give you code that’s easier to change, extend, and
support.

Turbo Pascal 5.5 Professional with
Turbo Debugger® and Turbo Assembler®

The award-winning Turbo Debugger now includes an
object inspector and hierarchy browser.

tured programming to object-oriented And Turbo Debugger can debug any
programming. And, Turbo Pascal 5.5 is Q size program.
the only compiler that is 100% source- ¢ e
code compatible with ! Upgrade obl])ectllvely
your existing Turbo | ascal owners:
Pascal 4.0 and 5.0 pommmememoeene e - Upgrading from Turbo
s i i 53495 s 8 o
‘ ' 95 plus $5 shipping
Afast object lesson and handling (§75 plus
Object-oriented appli- . 4 ?hlppmg andf 'lfanggng
cation programs more ' " for owners of Tur
closely_ model -the way Inheritance provides powerful modeling capabilities by allowing objects St 0!' earher)'
yo_u think. ObJeCtS con- ’ to inl,;eri[atgribu[eselro?n gg)er ob/ectg, o o And upgr admg from
tain both data and code. Turbo Pascal 5.0 and

As in a spreadsheet cell, the value and the formula

are together. Objects can inherit properties from other
objects. For example, a Porsche Carrera inherits most

lines/minute

Turbo Pascal 5.5 Features
® Inheritance ® New integrated environment
® Static & dynamic objects  tutorial
® Constructors & u Hypertext Help with copy and
Destructors paste
® (bject constants ® Enhanced smart lirker &
® Compiles @ > 34,000 overlay manager

® Support for 8087/80287/80387
® Integrated source-level
debugging

Mail upgrade orders to: Borfand, .0. Box-£60001, Suolls Valley, CA 95066-0001. For orders outside the U.S., cal (408) 438-5300.
Turbo Pascal, Turo Debugger, and Kabo Assembler are *egitered lradenarks of Borland International. Copyright ©1989, Borland International, Inc. All right reserved. B 1324
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earlier to Turbo Pascal 5.5 Professional is only
$99.95 plus $10 shipping and handling. To order,
CALL (800) 331-0877.

TURBO Lkg“c% .
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*Suggested U.S. list prices:
LaserJet [IP $1495;
LaserJet Series II $2695.
Dealer prices vary.

At only $1495; it’s got your name on it.

The HP LaserJet printer
family has expanded—
in a small way.

The new HP LaserJet IIP (as
in Personal) fits right on your
desk. And, with a price almost
half of the multi-user LaserJet
Series II* into most budgets.

Its simple front panel gives
you easy, push-button control
over the menu, the 14 internal
fonts, form feed and other
functions. It handles folir
different paper sizes: letter,
legal, executive and A4, as
well as envelopes. In portrait



or landscape configura-

tions. At four pages a minute.

From one or two paper bins
(the second is optional).

The 512K standard memory
is upgradable to 4.5 Mbytes
for more complex graphics
and publishing programs.

The new HP LaserJet IIP printer.

And, of course,
our new printer
is compatible with the HP
LaserJet Series II and virtually
all popular PC software.

So call 1-800-752-0900,
Ext. 277J for your nearest
authorized HP dealer. Then

Circle 114 on Reader Service Card

introduce people at your
company to their very own
HP LaserJets.

There is a better way.
(é HEWLETT
P8 pACKARD



Before you make any big decisions over . [,
which laser printer to buy, we'd like to point S
out a few little things about the new Canon Ve

LBP-4. /

The first of which is size. Unlike most . 4
“desktop” printers that need a space the size ‘ ' [ 4
of a football field to fit in your office, the : ' '
LBP-4 is compact. So it actually fits on top
of your desk.

It also fits your budget.With an equally
compact price of only $1,545*

And it's the only laser printer in its class
to offer built-in scalable fonts that let you set
type from the smallest fine print to headline
size.Without options or add-ons.

Plus a lot of other little extras that make
it easy to print high-quality text and graphics
right down to the smallest detail. Including
Canon’s convenient EP-L replaceable car-
tridge, and a versatile front-loading paper
tray. It even prints envelopes.

Verylittle |
to get excit

So call toll-free 1-800-441-5454 or stop ?
by your Canon Dealer and see an LBP-4 for |
yourself. '

It's the first compact, affordable laser
printer with scalable fonts, standard.

And that's something to get excited about.

A printer driver kit is provided free with g ’
each new LBP-4 containing all printer defini- \ ca“ on
tion files currently available for this printer v f
on diskette, plus complete installation LB P- 4 :
instructions. { LASER BE AM’ PRINTER

*Manufacturer’s suggested retail price.

© LBP and Canon are registered trademarks of Canon inc. WOI‘king th impI'OVC yOllI' imagC:. N
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MICROBYTES

Staff-written highlights of developments in technology and the microcomputer industry,
compiled from Microbytes Daily and BYTEWEEK reports

NANOBYTES

New Connector Could Speed Memory Access
new technology on the way

A should help shrink the gap
between memory-access speeds and
the rapidly increasing clock speeds of
microprocessors, a gap that’s hamper-
ing major advances in system per-
formance. One thing that slows down
computer performance is the connec-
tion between a system board and an
add-in board. Augat, Inc. (Attleboro,
MA) has designed a new connector
that reduces signal propagation delay
to one-third of the delay time inherent
in conventional fiberglass “four-row
box” connectors, which are typically
used to hook expansion boards to the
backplane bus or system board.

Augat says that its new Electroni-
cally Invisible Interconnect (EID),
which is made from a flexible poly-
imide material, not only can handle
three times the propagation speeds of
conventional connectors, but also ex-
hibits much lower signal distortion
and interference (or “crosstalk,” as
it’s called in the circuit business).
One key feature of the new intercon-
nect is the absence of ground pins,
which are replaced by a single
continuous ground plane, allowing as
many as 80 signal lines per linear
inch; versus 20 to 40 lines per inch
on conventional connectors. The im-

Pedance of the flexible connector is
also matched to both the daughter-
board and the system board, which is
another factor in producing high
signal integrity. (The connector
comes standard with an impedance of
50 ohms, but it can be customized.)

The EII costs three to four times
the price per line of a standard
connector but requires fewer lines
because the ground pins are elimi-
nated. According to product manager
Mike Prisco, initial customers will be
mostly mainframe and superminicom-
puter vendors. However, workstation
makers will eventually begin using
these types of connectors. Augat
engineer Muti Siddigi commented
that a major application for this type
of connector will be in cache memory
designs, speeding up propagation
between the memory cache, the
processor, and main system memory.

“The connector industry is going
through a crossroads,” said Prisco.
“Signal integrity is a major issue.
People are talking about it and doing
something about it.”” Prisco said other
companies will be offering advanced
connector products in the near future.
Augat has prototypes of the EIl
available now and plans to be in full
production this year.

Mighty Processors Will Help “Humanize the
Interface” with Speech and Vision

ith Intel promising a 250-MHz
W chip cranking out 2000 MIPS
and Motorola no doubt quietly
planning the same, many personal
computer users in the next 10 years
will have more processing power than
they know what to do with. But
developers will be able to tap into that
power to go beyond the 1980s-style
keyboard and mouse to create com-
puter interfaces that are truly revolu-
tionary.

“I believe that within two to three
years we'll see single-chip 250-MIPS
processors available as improvements
in CMOS and Package technologies
continue,” says Andrew Heller of

Kleiner Perkins Caufield and Byers, a
computer consulting firm. “At that
kind of power you start to think about
humanization of the interface, not just
being user-friendly,” he says. “We’ll
see things along the line of improved
speech and handwriting recognition,
and visualization.”

David House, vice president of
Intel’s Microcomputer Components
Group, agrees. Extremely integrated
devices, expected later this decade,
will provide enough raw processing
power to bring full-motion video and
speech recognition to tiny, single-chip
computers, House says.

continued

Sharp Electronics (Mahwah, NJ)
says that it has developed film-
compensated supertwist LCDs,
which are thinner and lighter than
double supertwist and transmit 30
percent more light. New *“‘edge-lit”
backlighting that uses only two
cold cathode fluorescent tubes
(instead of the usual four) will also
reduce weight, thickness, and
power consumption of these
displays, the company says. Sample
units incorporating these technolo-
gies should be available early this
year. In the area of active matrix
color LCDs, Sharp said that it will
soon deliver 4- and 6-inch thin-film
transistor LCDs for the OEM
marketplace. Sharp cu rrently sells a
portable computer with a 14-inch
color LCD.

Software companies are commit-
ting to Microsoft Windows in “the
tens of thousands,” says Rick
Barron, president of Affinity
Microsystems (Boulder, CO).
Affinity’s Tempo program can
record and replay Windows key-
strokes and mouse movements.
“We had our product ready in
1988, says Barron, *“‘but there was
no market. Microsoft even admitted
that there were only about 100,000
users [of Windows]."” Now, Barron
claims, his company has been
deluged with inquiries from other
software vendors, who want to
bundle the Tempo macro facility
with their own products to auto-
mate their use under Windows.
“These companies are talking about
selling thousands of units.” he says. [

Dolphin Server Technology |
(Oslo, Norway) plans an emitter- |
coupled-logic version of

Motorola’s 88000 RISC architec |
ture that the company says will

have a clock speed of 125 MHz )
and be able to execute 1000 MIPS:
with unoptimized code, perform- |
ance will average 300 MIPS. The |
processor will also be able to exe- |
Btc eight instructions in parallel. |
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One of the highlights of the recent
IEEE Wescon show was auto-
mated design software, aimed at
speeding up the process of devel-
oping, testing, and manufacturing
electronic components. No longer
limited to programs for printed
circuit board design, these pack-
ages now have more sophisticated
capabilities, such as auto-routing,
logic synthesis, and simulation. A
big exhibit section, called the
Automated Design Center, featured
some 75 vendors showing products
that can help eliminate some of the
dirty work. Many of these pack-
ages were running on personal
computers rather than worksta-
tions. Exhibitors included CAD
Software, OrCAD Systems, Racal-
Redac, and Applied MicroSystems.

In spite of an economic slowdown

this year, the outlook for the elec-

tronics industry looks promising,
economist Mario Belotti told an
audience at Wescon. Belotti, a
professor at the University of Santa
Clara, said businesses will spend
less this year on equipment, but
what they will spend will be for
modernization, which means more
money for electronics and telecom-
munications. Global competition
will fire up in the 1990s, he said,
with the emergence of high-tech
facilities in Indonesia and other Far
East countries.

Will U.S. Memories become
only a memory? In recent months,
Sun Microsystems, Apple Com-
puter, Unisys, and NCR declined
to join the cooperative chip-
production venture aimed at
ensuring a domestic supply of
memory chips. Sun said that its
decision was based on its assess-
ment of “‘long-term DRAM
trends, the company’s memory
requirements, and the risks and
benefits of such an investment.”
Sun has ““long-term contracts in
place today™ with American,
European, and Japanese memory
chip suppliers, a Sun spokesper-
son said. So far, seven companies
have committed to help fund the
chip cooperative: IBM, Hewlett-
Packard, Digital Equipment, Intel,
LSI Logic, National Semiconduc-
tor, and Advanced Micro Devices.
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Michael Homer, Apple Computer’s
director of product marketing, says
that whether central processors operate
at 25, 100, or 1000 MIPS, the chal-
lenge comes in designing new
interfaces, including continuous
speech-recognition and speech-
synthesis capabilities. “The biggest
issue won’t be how fast a computer
can go, but how we can use that power
to improve communication with the
system,” Homer says.

\
|
|
“To me, the most intere‘sting thing
will be communicating with the user:
the user interface,” says Andrew
Hertzfeld, self-styled **software
wizard'" and member of the original
Macintosh engineering team.
“Another interesting way to use all
those MIPS is to interpret what the
user is going to do next,” Hertzfeld
says,‘to try to present the user with
solutions instead of running through
some menu hierarchy.”

Single Chips Feature Double Graphics Modes

wo chip designers have taken two

IBM graphics modes and
squeezed them onto one slab of
silicon, integration that should yield
less-expensive graphics boards.

The new IGA (Integrated Graphics
Array) controller from Integrated
Information Technology (Santa Clara,
CA) combines a VGA controller and
an 8514/A controller on a single piece
of silicon. The VGA section can
handle CGA, MDA, Hercules, EGA,
and standard VGA modes—up to 640
by 480 pixels with 16 colors, or 320
by 200 pixels with 256 colors from a
palette of 256,000—as well as *“Super
VGA,” which can handle 800 by 600
pixels with 16 colors. The 8514/A
controller can display up to 1024 by
768 pixels with 256 colors from a
palette of 256,000; it matches the
IBM 8514/A graphics commands for
drawing lines and rectangles and
moving graphics blocks around on the
screen.

PC graphics cards exist that offer
both VGA and 8514/A compatibility,
as IIT’s Gene Parrott points out, but
they really just combine two complete
video subsystems on a single card,
each with its own memory and support
chips. And while the VGA section of
one of these two-in-one cards typically
uses the same DRAMs that IIT’s IGA
chip requires, the 8514/A side usually
requires specially designed video
RAMs that cost two or three times
what standard DRAMs cost. VRAMs
simplify video controller design, but
because they take care of all CPU/
video conflicts internally, they're
more expensive to produce, and,
accordingly, that pushes up the prices
of cards that use them.

But the IGA chip uses just one
video subsystem—with standard
DRAMs. The key to making it work,
according to Dr. Y. W. Sing, IIT’s

vice president for engineering, was
eliminating the standard hard-wired
graphics controllers. To replace them,
IIT designed a 25-MIPS RISC
processor for handling graphics
commands and then built the VGA
and 8514/A functions around it. Sing
admits that an IGA video controller
board might not be quite as fast as
some systems that are based on
VRAMs.

The chip is currently bqing tested
by several potential customers, and it
should appear in half-size PC graphics
cards next year, Parrott says. A low-
end IGA-based card might have 8514/
A command compatibility, 640- by
480-pixel resolution, and allist price as
low as $399. That would change 8514/
A from a luxury to a commodity, since
right now 8514/A cards are more
expensive than their high-performance
competition, such as Texas Instru-
ments Graphics Architecture cards
using Texas Instruments’ 32010 and
32020 graphics controllers.

Trident Microsystems (Sunnyvale,
CA) has also paired 8514/A and VGA
on the same slab. The Trident Ad-
vanced Video Array 9000, a 1.2-
micron CMOS chip. is register-
compatible with the 8514/A specifica-
tion as well as with VGA, EGA, CGA,
MDA, and Hercules graphics. It
supports resolutions of 1024 by 768,
800 by 600, and 640 by 480 pixels,
and up to 256 colors. As with IIT’s
chip, the TAVA wili work with
DRAMs instead of VRAMSs. Trident
says that it will provide software
drivers for several applications,
including Windows, GEM, Page-
Maker, Lotus 1-2-3. Ventura Pub-
lisher, WordPerfect, and AutoCAD, as
well as the X Window System,
Windows/386, and Presentation
Manager. The company expects to

continued



We just blew the lid off BASIC.

We didn just unveil our revolutionary
new Microsoft*BASIC Professional Development
System—we unleashed it.

Because this BASIC comes loaded with
enough power to produce the smallest, fastest,
slickest BASIC programs you've ever imagined.

In less time than youve ever dreamed.

To make sure you make history, we made
history with the first totally integrated BASIC
ISAM ever to grace a PC. Which makes this the
first truly efficient system for turning out BASIC
database applications.

Plus we added extra memory capacity toour
famous Microsoft QuickBASIC" environment to
create an editing/debugging/compiling phenome-
non called Microsoft QuickBASIC Extended. From
now on, you can fly through 640K DOS and 64K

string space barriers without any clumsy hit-and-
miss kludging to get larger BASIC applications.
What’s more, this high-speed, low-stress en-
vironment includes Microsofts
instant compiler, to give you
the smooth convenience of an
interpreter with the lightning
executables of a compiler.
Foracopy of our compli- |
mentary white paper, “BASIC
Breakthroughs,’ give us a call at (800) 426-9400).
Or pick up new Microsoft BASIC now.
And have a blast.

Making it all make sense

| Microsaft BASIC

*Microsoft BASIC Professional Development System is the new member of the Microsoft BASIC family, which icludses the award- winning Microsoft QuickBASIC version 45, Customers inside the 50 United States, cal) (800)
426-9400. In Canada, call (416) 6737538, Outside the U.S.A. and Canada, call (206) £82-8661. ©1990 Micrmsnit Carporation. All rights reserved. Microsoft, the Microsoft logo, MS, MS-DOS and CodeView are registered
trademarks and Making it all make sense is a trademark of Microsoft Corporation. Borland and Turbo Pascal are registered trademarks of Borland International, Inc.
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EQUITY COMPUTERS

POWER

How Much Do You Need?

It depends. Do you have a massive database to manipulate?

Or lengthy reports to write? Do you want bolder, gutsier
graphics? Or more sharply displayed spreadsheets?

The point is, more power may not be the only

The Equity 386/20 is

answer. What you really need is a personal computer

bperfect for power users . . . . , .
with your ideal combination of features. Thats precisely

or as a network server.

. the idea behind the Epson® Equity™ line.
right Equity for you? Choose from a line of affordable machines offering
an impressive range of speed, power, memory and flexibility. Each one

geared to a different type of user. Though the features vary from one

Equity computer to the next, they all share
one important thing in common. ‘ EPSON
Epson’s renowned reputation for -
b b WHEN YOU'VE GOT AN EPSON,
quality, reliability and value, YOU'VE GOTA LOT OF COMPANY.
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Here’s how to get that digitized
photo of Elvira painted on the front
of your house: The new Michel-
angelo Paint Jet System produces
images as large as 5 by 5 feet on
just about any type of surface,
including concrete, brick, wood,
tile, cloth, and glass. The printer
connects to a PS/2 computer; its
controller directs a paint sprayer to
put down three primary colors
(yellow, magenta, and cyan) line
by line. The jet sprays acrylic
resin paint that the vendor says
dries quickly and is water resis-
tant. Painting a 5-foot-square
image takes up to 4 hours. And the
price, like the images, is big. A
representative of distributor
Fleming-Dobler BV. (Wester-
voort, Holland) said the Paint Jet
System costs around $100,000.

Users have three main needs that
the computer industry still hasn’t
fulfilled, said David Liddle, chair-
man of Metaphor Computer Sys-
tems, at a recent conference: the
ability to access data no matter
where it is, tools that can be
operated by all users, and tools that
let even computer novices develop
applications. While concepts such
as Structured Query Language and
client-server computing have
helped improve access to data,
users still have to become experts
in their applications and ping-pong
between the abstractions of their
jobs and the abstractions of
computing, Liddle said.

Hewlett-Packard (Palo Alto, CA)
has developed a new microproces-
sor design technology that the
company says will enable it to put
its entire RISC-based Precision
Architecture on a single chip and to
at least double the performance of
systems that use the CPU. The new
CMOS chip, which is about 2
inches on each side and contains
about 1 million transistors, will
offer clock speeds of greater than
48 MHz and require less than 10
watts of power, HP says. Integer
performance will reach 50 to 60
MIPS, according to an HP official.
Although the chip will first appear
in minicomputers and workstations,
HP plans to use it across its entire
line of computers.
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ship a TAVA-based board early this
year; it will probably sell for about
$795, said Trident president Frank
Lin. Although 8514/A provides
“stunning displays,” Lin said he

doesn’t think the IBM specification
will be the ruling graphics mode and
that even IBM is looking at other
styles. ““I still believe VGA and Super
VGA will be dominant,” he said.

RISC Changing Shape of Dedicated Controllers

O ne of the most interesting things
about Integrated Information
Technology’s new Integrated Graphics
Array chip is that, at heart, it’s not
really a graphics chip at all. Instead of
building the usual hard-wired graphics
controller, IIT designed the IGA
around a 25-MIPS RISC processor.
It’s actually a very small computer,
running a program stored in its own
ROM to perform 8514/A graphics
commands.

Programmable microcontrollers
have been part of PCs from the
beginning, and CPUs are currently
designed into plug-in boards that
aren’t billed as coprocessor cards. But
RISC should push the notion much
further in the coming year.

Probably the most popular CPU
currently being used on circuit cards is
the Intel 80186. Originally an im-
proved 8086, the 80186 also has many
of the features of an embedded
controller, such as timers, DMA
channels, and a wait-state generator.
The 80186 never found much of a
home as a CPU for PCs; IBM passed
over it, jumping directly from the
8088 to the 80286 used in the AT.

But the 80186 has recently begun
to show up in PS/2s—on add-in
peripheral cards. The PS/2’s Micro
Channel Architecture has made it
possible to pump large amounts of
data to and from add-in plug-in
cards—and the 80186 has proven to
be very good at handling all that data.
Because it has all those embedded-
controller features, hardware designers
can build the 80186 onto a card
relatively easily. More important, the
software can be created with the same
development tools used to crank out
regular PC-compatible programs.

The 80186 is also showing up on
the first crop of Extended Industry
Standard Architecture bus master
cards. A bus master can take control
of the computer’s address and data bus
away from the main CPU ﬁusually an
80386 or 80486) to move data within
the computer at top speed. The
80186’s address and data buses are
already highly compatible with the
80386 and 80486 CPUs, TO the 80186
has become a hot item.

RISC is beginning to make inroads
into this area, too. A company called
Microchip (formerly the microproces-
sor division of General Instruments)
offers what it calls ‘“‘the world’s best-
selling RISC processor,” a relatively
low-powered 8-bit chip designed to be
used as a controller. Microchip says
that it expects to see its RISC chip
used in mice and other PC compo-
nents in the next year.

RISC can be used to its full
advantage in these controllers. The
software that runs on a CPU acting as
a controller has to run as fast as
possible—no wasted cycles or
inefficient instructions allowed.
Because RISC instructions are very
fast, it’s possible, and practical, to
fine-tune the software by hand,
pushing it to maximum speed.

IIT’s IGA graphics chip takes these
two ideas—the 80186’s CPU with
embedded controller features, and
Microchip’s RISC controller—and
merges them. Instead of replacing a
dedicated controller with a RISC chip,
IGA puts a RISC chip inside the
dedicated controller. If other compa-
nies take this approach, it should mean
more power and flexibility in disk and
network controllers and less time
required to design those controllers.

Low-End Macs Can Now Run Mac Il Programs

M acintosh users who are operating
a 68000-based machine will be
able to run math-intensive programs
for high-end Macs, thanks to new
software from a West German

company. XMath, from d’ART
Computer (Kiel, West Germany),
emulates Motorola 68020 and 68881
instructions on a Mac SE, Plus, or
continued



New FoxPro

Classic Beauty. Legendary Power.
A Higher Standard in Relational Databases.

Introducing FoxPro. The only relational
database management system that combines
astonishing performance with a sleek interface
of amazing power and beauty.

® FoxPro offers all the elegance and accessibility of a
graphic-style interface, yet operates at the stunning
speeds possible only with character interfaces.

® FoxPro is so easy to learn and use, even beginners
can become productive immediately; yet it’s powerful
and sophisticated enough to satisfy the needs of the
most demanding developers and power-users. q

8 FoxPro gives you choices instead of limits: use a mouse or a
keyboard; type commands or use the object-oriented interface; run
in one window, or hundreds.

B FoxPro is so efficient, it runs in a 512K PC-XT, yet it’s able to take
advantage of the speed, expanded memory and extended video
modes of the most advanced machines available. You don’t even
need a graphics card or special windowing software.

Nothing is Faster

Fox Software products are famous for their unmatched execution
speed. FoxPro extends that tradition.
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FoxPro is up to eight times faster than dBASE 1V —
more than 15 times faster than dBASE 111 PLUS!

And that blazing speed translates into unprece-
dented power. Now you can cfficiently process gigan-
tic databases with hundreds of thousands—even
millions—of records.

Protecting Your Investment

With FoxPro, your existing FoxBASE+ or dBASE 111
PLUS programs will run perfectly—first time, every
time, no excuses. And FoxPro is language-compatible
with dBASE IV.

But FoxPro doesn’t stop there. It has over 140 language enhance-
ments not found in any version of dBASE. We’ve outdone ourselves
by adding more than 200 language extensions you won't find in
FoxBASE +.

Best of all, FoxPro opens up whole new worids for your applications
by letting you move them onto a variety of different platforms.

The Tradition Continues
Fox Software is committed to excellence —our products prove it.

We’ve been producing superb database management software since
1983. And our products for both the PC and the Macintosh continue
to win awards worldwide.

We’ve taken everything we know
about software engineering, data-
bases and interface design, and
focused it into one remarkable
product—FoxPro.

FREE Demo Disk

But don’t just take our word for it. Try
FoxPro for yourself, and see what the
higher standard of database manage-
ment can do for you.

Call (419) 874-0162 now to get your
free demo disk. Or ask for the FoxPro
dealer nearest you. One look, and
we think you'll agree: Nothing Runs
Like The Fox.

FoxBASE+ Users:
Call About Our Liberal
Upgrade Offer!

System Requirements: FoxPro oper-
ates in 512K RAM (640K recommended)
with MS/PC-DOS 2.0 or greater and
an 8086/8088, 80286 or 80386 micro-
processor. For optimum performance,
FoxPro takes complete advantage of any
available EMS (expanded memory) or a
math coprocessor.

Trademark/Owner: FoxPro, FoxBASE+/

Fox Software; dBASE 11l PLUS, dBASE
1V/Ashton-Tate.

- FOX Software

Nothing Runs Like The Fox.
Fox Software. Inc.  (419) 874-0162
134 W. South Boundary  FAX: (419) 874-8678
Perrysburg, Ohio 43551

Telex: 6503040827 FOX
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Whether ou are considering one “...highly reliable and affordable.” Free Federal Express Shipment of
computer or 1000 you can feel secure in PC Magazine  Replacement Parts
buying from Gateway 2000. You are “ o . AND...
. ; ow-price, high quality components,
?g:lg]efsgfng:mr?i f:;lfhzoggﬁ? gﬁicgrllr,lses solid performance, and the promise of If you can’t be helped through the
strioped dowg models P support after the sale make the Gateway phone, BBS or Federal Express, then we
SUTpp - 2000 386/33 an attractive option.” provide FREE ON-SITE SERVICE

The standards in your new system will
be second to none. From painstaking
assembly by Gateway technicianstorigor- ~ But our commitment to excellence

PC Resource to most locations.
From your initial purchase from a
knowledgeable sales representative to

ous quality controls, the system you doesn’t end with offering you exceptional .. .. ) .
| receive will be the best value machines at incredible prices. You will hffl:!'vnee’ Lc;lgf;fii;eg};;"fﬁl %llfgggss
in the industry. discover that we stand behind your y Here’% s smalisandimof
Here is what the experts  decision to purchase a Gateway 2000 what ow r{ers of Gateway %OOgO T
have to say: system in every way. have to say:
1] “..when evaluating the 30 Day Money Back Guarantee o . .
X ko e Gony = iV TRl oty
386 surpasses all others.” Lifetime Toll-Free Technical Support ; : NP
DisTINCTION X . . and polite all the way. Would I do it again’
Byte Magazine * BBS Technical Support Service You bet.”
Oct. 1988, Pg. 176 Ralph Kissel, Senior Electronics Engineer

“We've standardized on Gateway 2000
systems in our department. Your prompt
service and technical support has kept
our sales operation running better than

“You've got a friend in the business.” ever. Based on the quality and perform-
ance of your systems, [ would strongly
Call Toll Free 800-523-2000 recommend them to other corporations.”

610 Gateway Drive + North Sioux City, South Dakota 57049+ Telephone 6052322000 « Fax 6052322023  Elizabeth Coyman, BYTE/McGraw-Hill
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12 MHZ - 286 VGA GATEWAY - 386SX 20 MHZ - 386 VGA

80286-12 Processor 2 Megs RAM 4 Megs RAM
2 Megs RAM 1.2 Meg 5%” Drive 1.2 Meg 5%” Drive
1.2 Meg 5%” Drive 1.44 Meg 3.5” Drive 1.44 Meg 3.5” Drive
1.44 Meg 3.5” Drive 65 Meg 28ms RLL Drive 65 Meg 28ms RLL Drive
65 Meg 28ms RLL Drive 16 Bit VGA with 512K 16 Bit VGA with 512K
16 Bit VGA with 512K 14" 1024 x 768 Color Monitor 14” 1024 x 768 Color Monitor
14" 1024 x 768 Color Monitor 1 Parallel & 2 Serial Ports 1 Parallel & 2 Serial Ports
1 Parallel & 2 Serial Ports 101 Key Keyboard 101 Key Keyboard
101 Key Keyboard MS DOS 3.3 or 4.01 MS DOS 3.3 or 4.01
MS DOS 3.3 or 401 §2195.00 $2695.00
$1995.00 64K Cache Add $500
25 MHZ - 386 VGA 33 MHZ = 386 VGA 25 MHZ ~ 486 VGA
4 Megs RAM 64K Cache RAM 4 Megs RAM
1.2 Meg 5%” Drive 4 Megs RAM 1.2 Meg 5%” Drive
1.44 Meg 3.5” Drive 1.2 Meg 5%” Drive 1.44 Meg 3.5” Drive
160 Meg ESDI Drive 1.44 Meg 3.5” Drive 160 Meg ESDI Drive
32K Cache Controller # 160 Meg ESDI Drive 32K Cache Controller
16 Bit VGA with 512K 32K Cache Controller 16 Bit VGA with 512K
14”1024 x 768 Color Monitor 16 Bit VGA with 512K 14”1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports 14”1024 x 768 Color Monitor 1 Parallel & 2 Serial Ports
101 Key Keyboard 1 Parallel & 2 Serial Ports 101 Key Keyboard
MS DOS 3.3 or 4.01 101 Key Keyboard MS DOS 3.3 or 4.01
$3395.00 MS DOS 3.3 or 401 Call For Price
64K Cache ddd 3500 $4395.00 i sy ol oot

Due 10 the volatdity of the DRAM mariet atf aces are subyect to change. of the FCC har. deensobiained.
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Intergraph (Palo Alto, CA) has
signed up Samsung Electronics
as a second-source producer of
Intergraph’s Clipper RISC proces-
sor. Samsung will also help in the
development of future versions,
which could make Intergraph an
even more significant producer of
RISC chips. The company says
that it has sold about 30,000
Clipper-based systems, as com-
pared to Sun’s 35000 SPARC-
based systems.

As for a shakeout in the RISC
business, Intergraph’s chief of its
Advanced Processor Division said
that it's not likely. Howard Sachs,
who helped design the Clipper chip
when it originated at Fairchild
Electronics, said that there will
*“always be four or five players in
the RISC market.” He named
seven: IBM, Sun, Hewlett-Packard,
Motorola, MIPS, Advanced Micro
Devices, and Intergraph. Increased
migration to Unix and development
of greater software compatibility
will allow customers to choose
more than one RISC architecture,
he said.

XyQuest (Billerica, MA) has pub-
lished a guide to the XyWrite pro-
gramming language. which
combines word processing func-
tions with programming tools. The
124-page book ($29.95 plus $2
shipping) comes with a disk of
sample programs and utilities.
Phone (508) 671-0888.

Great expectations: Joe Tucci,
president of Unisys (Blue Bell, PA)
said he’s counting on his
company’s immense contract with
the Air Force to propel the firm
into the forefront of desktop
computing. Unisys, known for its
large systems, recently won a bid
to deliver $700 million worth of
computers to the Air Force; that’s
250,000 80386-based AT com-
patibles. (Zenith, which expected to
land the Desktop III contract,
subsequently protested the award,
and the situation was unresolved as
we went to press.) In an interview
with Microbytes, Tucci also said
that “the potential is there” to sell
even more computers to the Air
Force.

|
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Portable. With XMath, programs
designed to run only on the Mac II can
also run without modification on low-
end Macs, which are based on the
Motorola 68000 processor and do not
have the 68881 math coprocessor.

XMath’s major benefit, according
to d’ART president Wilfried Beeck, is
that it lets software developers
compile a single version of their
products that will run on all Macs.
Without XMath, according to Beeck,
programs that make direct calls to the
68881 coprocessor will not run on the
lower-end Macs. To run on the 68000-
based Macs, separate versions of the
program must be compiled that use the
Standard Apple Numeric Environment
(SANE), which emulates the 68881
chip but does not let you use direct
68881 calls.

Beeck claims that XMath performs
floating-point operations on low-end
Macs up to 10 times faster than if you
use equivalent SANE operations. It
also allows developers to optimize
their software for the Mac II without
having to worry about compatibility
with the lower end of the Mac product
line, the company says.

Many CAD and spreadsheet com-
panies offer separate versions of their
software for low- and high-end Macs
(e.g., WingZ, Mathematica, and Ver-
saCAD), Beeck points out. With
XMath, a single version optimized for
the 68881 will work on all machines.
Beeck says that the software works
just as well on the 68882 and 68030
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